The presence of pericardial effusion in neonates usually indicates a poor prognosis. Here, we report a case of isolation of cardiac tamponade in a newly born. This may be related to vertical human parvovirus B19, an infection with atypical clinical manifestation. Any neonate with unexplained fetal pericardial effusion should always be tested for parvovirus B19 infection, even in the absence of known and proved fetal exposure. Despite the etiology of a tamponade the only reasonable procedure is a surgical evacuation during diagnosis.
Introduction
Pericardial effusion causes collection of fluid into the pericardial sac which surrounds the heart which,-if substantial-can lead to a cardiac tamponade, i.e. critical condition impairing cardiac function. The presence of pericardial effusion in neonates usually indicates a poor prognosis as is often related to cardiac failure. Restrictive cardiomyopathy in fetal life, associated malformations, chromosomal abnormalities, fetal infection, intrauterine growth restriction, nonimmune hydrops and erythroblastosis can all be causes of pericardial effusion in the neonates [1, 2] . Human parvovirus B19 (PV-B19) infection is the cause of erythema infectiosum, a disease common in children, but it can also be related to a non-immune hydrops fetalis, which affects pregnant woman [3] . The risk of vertical transmission is described approximately as 30% and of hydrops, about 1% [3] .
We report a case of isolated cardiac tamponade in the newborn, which may be related to vertical parvovirus B19 infection with atypical clinical manifestation.
Case report
Female newborn (body weight 4070g) was delivered by cesarean section to a 38-year-old mother (GIII, PIII) at 39 weeks' gestation in a regional hospital (Apgar 7), and a vast amount of amniotic fluid was noted at birth. Previously, a routine prenatal ultrasound in the first trimester was ordinary. There was not a maternal history of infection, fever, arthritis or other illnesses that might suggest an infection with PV-B19. At birth, the girl manifested severe respiratory distress and was transferred to a district hospital only few hours after delivery. Physical examination revealed dyspnea and a cardiac failure, with dysmorphic physical features, with lower situated ears, mongoloid shaped eyes, small head circumference and a flat nasal base. The initial chest radiography of the child, echocardiography (ECG), as well as computed tomography pointed out an immense accumulation of fluids within the pericardium (Figure 1) . Thus, critical life-threating tamponade was diagnosed. Despite medical therapy, the pericardial puncture was performed, with aspiration of the small amount of yellow and clear fluid. Control ECG showed a pericardial fluid volume that remained at the same level for the next 2 weeks, without life-threating signs of cardiac tamponade. At this stage the cytomegalovirus infection, bacterial infection or toxoplasmosis were excluded. There were not an evidence of anemia amongst the laboratory parameters ; blood tests revealed normal liver and renal function. The C-reactive protein level were in a normal range. Echocardiography revealed interruption of vena cava inferior without intracardiac congenital heart defects. There were not recorded any abnormalities in the head or abdomen following an ultrasound exam. The normal 46,XX cariotype without any genetic disorders was stated, and metabolic diseases were not diagnosed.
At day 17 following birth, baby was transferred to the Department of Pediatric Cardiac Surgery in Gdansk, Poland, with the diagnosis of chronic pericardial effusion. On admission, the physical examination has revealed a phenotypically abnormal, crying neonate with the reddish skin ( Figure 2 ) and a phenotype-based suspicion of a congenital infection. The baby has not presented with any clinical signs of hydrops fetalis or organomegaly. Pericardial drainage surgery was performed under the general anesthesia, with exploration of the pericardial sac using a transxiphoid approach. The total volume of 100 ml of a yellow liquid was evacuated and sent for laboratory analyses, which have revealed the following parameters: density 1.03, pH 8, white blood cells 0.36 G/l with 94% of lymphocytes; 54 g/dl of protein, 27 mg/dl of triglyceride and 90 mg/dl of cholesterol. The histopathological examination has revealed no tumor cells in the fluid. The qualitative polymerase chain reaction (PCR) for the human PV-B19, performed using serum and tamponade fluids was negative (cut off at 251 mEq/ml). PV-B19 IgG antibodies have tested positive by enzymelinked immunosorbent assay in the serum, although PV-B19 IgM antibodies remained negative. The baby was examined using thoracic ultrasound that showed a complete resolution of pericardial fluid following a surgical intervention. The baby was thus released from hospital on the 4 th postoperative day and referred to the pediatric cardiology department for recovery. The follow-up observation revealed recurrence of the pericardial fluid 2.5 months after the first intervention as a result of chickenpox infection. At this point pericardial fluid was again successfully drained without further complications. 
Discussion
Pericardial tamponade is a life-threating condition, especially in newborns, babies and infants. Except for major cardiac morbidities -an idiopathic pericardial tamponade in newborns is rarely reported in the literature. Alongside previously described isolated pedicardial effusion due to a restrictive cardiomyopathy or dilated and hypertrophic cardiomyopathies in fetal life, we have also considered a possibility of congenital pleural effusions occurring with hydrops fetalis, or congenital chylothorax [1, 4] . Congenital PV-B19 infection may present with isolated fluid effusion as a sole manifestation [4] .
Here reported baby underwent pericardial puncture in the first day after birth, and forthcoming surgical pericardial drainage sixteen days later. Both procedures are extremely rarely performed in the newborns thus requesting unique clinical settings for the life-threating circumstances. The use of fluoroscopy imaging for initial withdrawal of interventional fluid is undoubtly less invasive, although it was difficult to obtain due to lack of advanced technical equipment. Despite unknown etiology, both surgical interventions appeared safe and effective, gaing the baby life-saving support with retrieval of the fluid samples for further laboratory investigations.
Human PV-B19 is a small single-stranded DNA virus and could cause a wide spectrum of clinical manifestations from erythema infectiosum in immunocompetent children, to lethal cytopenias in the immunocompromised patients [5] . Erythrema infectiosum ("fifth disease") is the most common clinical manifestation of PV-B19 infection. It is primarily seen in children aged 3-15 years, although it can occur at any age [6] . Common clinical symptoms are headache, coryza, low-grade fever, pharyngitis, and malaise, bright red erythema of the face and extremities, as well as polyarthropathy. During pregnancy PV-B19 infection can be asymptomatic or can cause a variety of signs of fetal damage (severe anemia, hydrops fetalis, death) [5] . In hydrops fetalis, nonchylous fluid accumulates in the different serous cavities (ascites, pericarditis, pleura), but widespread edema of subcutaneous fetal tissue is the main clinical manifestation [4] . It is thought, that hydrops fetalis caused by PV-B19 results from destruction of erythroid cells leading to subsequent fetal anemia which causes cardiac failure [5] . To the best of our knowledge there are only few publications reporting the association of isolated pleural or pericardial effusions and PV-B19 congenital infection [4, 7, 8] . Following the above we have suspected the PV-B19 fetal infection in our patient.
Maternal symptoms in the setting of parvovirus B19 infection are uncommon during pregnancy [9] . Available data suggests that in approximately 15% of pregnant women infected with PV-B19 the fetuses had adverse outcomes. The interval between the onset of the maternal infection and the diagnosis of non-immune hydrops fetalis ranges from 2 to 6 weeks. The risk of adverse outcome in pregnancy, due to e PV-B19 infection was estimated to 10.2% increasing to 12.4% when maternal infection occurred during the first 20 weeks of gestation [3] . Only few cases in which maternal infection has occurred after 20 weeks of gestation have been described in the prospective studies. When maternal PV-B19 infection was asymptomatic the interval between likely time of maternal infection and fetal manifestations ranged from 3 to 15 weeks [8] . The vertical transmission rate is estimated as 24.1% [3] .
In our case, upon the analysis of pregnancy, retrospectively it has been suspected that mother of baby was infected with PV-B19 after 20 weeks of gestation. Mild clinical presentations of this were seen in here described infant although no signs of anaemia were recorded. The lack of non-immune hydrops fetalis can be explained by the fact that the site of haematopoesis after 20 weeks has moved from the liver to the bone marrow, and the erythroid lineage cells which were derived from the fetal liver during active haematopoesis were probably the target of PV-B19 [3] . Viral transmission may be suspected due to presence of an adverse outcome in baby with PV-B19 IgG present in the fetal serum. The presence of PV-B19 IgG in fetal serum can also be due to placenatal transport of maternal PV-B19 IgG antibodies [10] . There were no PV-B19 IgM antibodies in the neonatal blood of our patient; however this fact does not exclude PV-B19 infection in the fetus. The most likely possibility is immaturity of the fetal immune system, and has been described by other authors, or because PV-B19 IgM antibodies are only detectable for a limited period of time [10] . Moreover PV-B19 IgM antibodies become detectable in the serum at 7-10 days after infection, with the peak at 10-14 days and slow decline afterwards [8, 11] . There is a considerable possibility of false negative results, because the sensitivity of IgM antibodies detection between 8 and 12 weeks after maternal infection varies between 63 -70% [12, 13] . Low sensitivity of the assays, transient low-titer viremia not inducing an immune response and immaturity of the fetal immune system have all been suspected as reasons for the absence of specific PV-B19 IgM antibodies [4, 14, 15] . In contrast, PV-B19 IgG antibodies increase from 14 days after infection and reach a plateau level after 4 weeks; these antibodies are supposed to be present for a long period [11] .
The golden standard in diagnostics of PV-B19 infection still remains to be a polymerase chain reaction (PCR). PCR should be performed in maternal and neonatal blood whenever clinical suspicion of PV-B19 infection has occured, although the method is not free from limitations [4] . There are some studies that report on the clearance of PV-B19 DNA from peripheral blood after acute infection; in some patients this clearance is registered after one month already, and in 67% of patients in the second month after the onset of illness [14, 16] . In our patient PV-B19 DNA was negative, possibly due to long period from the onset of a fetal infection until the diagnosis approaches in our Department; all the tests were performed more than one month after suspected onset of infection and more than two weeks after birth. There is also a possibility, that there are low PV-B19 DNA serum levels in PV-B19 IgG antibodies positive fetuses [10] . Moreover, some authors report that PV-B19 DNA levels in the fetal blood are significantly low in the presence of PV-B19 IgG (viral load inversely correlated with IgG levels). This fact is especially important because lack of PV-B19 IgG antibodies in fetal blood might be associated with an increased risk for adverse fetal outcome [10] . What is positive, among the infected fetuses who survived after birth, there are neither congenital abnormalies nor serious neurodevelopement problems related [3] .
Conclusion
Cardiac tamponade in newborns is a very rare emergency. Although we cannot be sure about the etiology of pericardial tamponade in our patient, we suggest that any neonate with unexplained fetal pericardial effusion should always be tested for the PV-B19 infection, even in the absence of known and proved fetal exposure. Regardless of the etiology of cardiac tamponade the only reasonable procedures are surgery or interventional evacuation, upon diagnosis.
